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(54) Apparatus for applying surgical clips 



(57) An apparatus for applying surgical clips has a 
body portion housing a clip stack and a pair of jaws sup- 
ported at a distal end of the body portion. The body portion 
includes acamming member, a clip follower and a lockout 
member having a plurality of stop members. The lockout 
member is movable from a first position in slidable rela- 
tion to the camming member to a second position inter- 



locked with the camming member. The camming mem- 
ber has at least one notch, and in a second position the 
lockout member has at least one of the stop members 
positioned to interface with the at least one notch. The 
engagement between the stop member and the notch 
limits distal movement of the camming member. The clip 
follower actuates the lockout member when the clip fol- 
lower advances to a predetermined clip in the clip stack. 
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Description 
BACKGROUND 

1. Technical Field 

[0001] This present disclosure relates generally to an 
apparatus for applying surgical clips to tissue. More spe- 
cifically, the present disclosure relates to an apparatus 
for applying a series of clips to tissue seriatim. 

2. Background of Related Art 

[0002] Surgical procedures frequently require ligation 
of blood vessels, severed tissues and/or other organs to 
control or stop bleeding. Clip applying apparatus for 
quickly applying a surgical clip about tissue are known. 
Such clip applying apparatus include single clip applica- 
tors and multiple clip applicators. In single clip applica- 
tors, a new clip is loaded into the apparatus after appli- 
cation of each clip. Multiple clip applicators include a se- 
ries of clips which can be sequentially applied to tissue 
during the course of a surgical procedure. Because sur- 
gical procedures usually require the use of a multiplicity 
of surgical clips, multiple clip applicators are generally 
preferred. 

[0003] Typically, clip applying apparatus include a 
handle mechanism, an elongated body portion, and a 
clip crimping assembly, e.g., a jaw or pair of jaws. Such 
clip applying apparatus are configured for endoscopic or 
open surgical procedures. Although known clip applying 
apparatus for sequentially advancing individual clips 
have provided good results, a continuing need exists for 
a clip applying apparatus which is less complex and pro- 
vides effective occlusion of a blood vessel. 
[0004] Often some issues arise where the instrument 
can be manipulated while not in operation such as for 
loading on a surgical tray priorto surgery. This movement 
can result in an accidental movement and/or compres- 
sion of the jaws. Other issues arise where other prior art 
clip applier can be fired without the surgeon aware that 
there are no remaining clips in the instrument. The 
present disclosure includes clip applier subassemblies 
to remedy some of these longstanding concerns in an 
effective manner in an instrument which is less complex. 

SUMMARY 

[0005] In a first embodiment of the present disclosure, 
there is provided an apparatus for applying surgical clips. 
The apparatus has a body portion housing a clip stack 
and a pair of jaws supported at a distal end of the body 
portion. The apparatus has the body portion including a 
clip pusher, a camming member and a clip follower. The 
clip pusher is movably positioned within the body portion 
and being operable to advance a distal-most clip from 
the clip stack to a position between the pair of jaws. The 
camming member is movably positioned within the body 



portion and operable to approximate the pair of jaws to 
deform the distal-most clip. The clip follower is positioned 
proximally of the clip stack and operable to urge the clip 
stack distally towards the pair of jaws. The body portion 
5 further includes a lockout member having a plurality of 
stop members. The lockout member is movable from a 
first position in slidable relation to the camming member 
to a second position interlocked with the camming mem- 
ber. The camming member has at least one notch, and 
10 in a second position the lockout member has at least one 
of the stop members being positioned to operatively en- 
gage the at least one notch. The engagement between 
the stop member and the notch limits distal movement 
of the camming member. The clip follower actuates the 
15 lockout member when the clip follower advances to a 
predetermined position in the clip stack. 
[0006] According to another embodiment, there is pro- 
vided an apparatus for applying surgical clips. The ap- 
paratus has a body portion housing a clip stack; and a 
20 pair of jaws supported at a distal end of the body portion. 
The body portion has a clip pusher, a camming member 
and a clip follower. The clip pusher is movably positioned 
within the body portion and operable to advance a distal- 
most clip from the clip stack to a position between the 
25 pair of jaws. The camming member is movably positioned 
within the body portion and operable to approximate the 
pair of jaws to deform the distal-most clip. The clip fol- 
lower is positioned proximally of the clip stack and oper- 
able to urge the clip stack distally towards the pair of 
30 jaws. The body portion further includes a lockoutmember 
having a plurality of stop members. The lockout member 
moves from a first position in slidable relation to the cam- 
ming member to a second position interlocked with the 
camming member. The camming member has at least 
35 one notch. In the second position, the lockout member 
has at least one of the stop members positioned to inter- 
face with at least one notch to limit distal movement of 
the camming member. The clip follower actuates the 
lockout member when the clip follower advances to a 
40 predetermined position in the clip stack. 

[0007] The apparatus also has a latch assembly sup- 
ported on the clip pusher. The latch assembly includes 
a pivotal latch member having a member which is mov- 
able from a first position to engage an aperture supported 
45 on the clip pusher to load a clip between the jaws to a 
second position. In the second position, the latch member 
disengages to retract the clip pusher. The camming 
member is operably connected to a movable handle such 
that movement of the at least one movable handle 
50 through an actuation stroke effects movement of the 
camming member from the advanced position to the re- 
tracted position. 

[0008] According to yet another embodiment of the 
present disclosure there is provided a clip follower and 
55 a lockout for a surgical hemostatic clip applier. The clip 
follower comprises a body having a post configured to 
receive a biasing member and a distal end configured to 
urge a clip stack in a distal manner. The clip follower also 
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has an indexing nub on a lateral side. The nub is adapted 
to actuate the lockout when the clip follower has reached 
a predetermined position of the clip stack. 

BRIEF DESCRIPTION OF THE DRAWINGS 5 

[0009] Various embodiments of the presently dis- 
closed clip applying apparatus are described herein with 
reference to the drawings, wherein: 

10 

FIG. 1 is a perspective view of one embodiment of 
the presently disclosed clip applying apparatus; 

FIG. 2 is an enlarged perspective view of the distal 
end of the clip applying apparatus shown in FIG. 1 ; 15 

FIG. 3 is a top view of the clip applying apparatus 
shown in FIG. 1; 

FIG. 4 is a side view of the clip applying apparatus 20 
shown in FIG. 1; 

FIG. 5 is a perspective view of the proximal portion 
of the handle of the clip applying apparatus shown 
in FIG. 4 with the top housing half-section exploded; 25 

FIG. 6 is a perspective view of the clip applying ap- 
paratus shown in FIG. 1 with the top housing half- 
section removed; 

30 

FIG. 7 is an enlarged view of the distal end of the 
clip applier showing the jaws; 

FIG. 8 is an exploded view of the body portion of the 
clip applying apparatus shown in Fig. 1 ; 35 

FIG. 9 is an exploded view of the handle section 
showing the pawl, rack and pawl spring with the trig- 
gers and links; 

40 

FIG. 1 0 is an exploded view of the latch, latch spring 
and proximal end of the clip pusher; 

FIG. 11 is an exploded view of the cam plate of the 
clip applying apparatus with a pawl spring and pawl 45 
of Fig. 10; 

FIG. 1 2 is an enlarged view of a clip follower shown 
in FIG. 8 according to the present disclosure having 
a lockout member in a side; 50 

FIG. 13 is atop view of the separator plate of the clip 
applying apparatus; 

FIG. 14 is a bottom view of the plate of FIG. 13; 55 

FIG. 15 is a bottom view of a cover of the clip applier 
showing the clip retainer spring of Fig. 8; 



FIG. 16 is a perspective view of the clip applying 
apparatus shown in FIG. 8 with multiple subassem- 
blies in a partially assembled state; 

FIG. 17 is an enlarged view of Fig. 16 of the clip 
retainer spring with the clip stack, and jaws with the 
cover being removed; 

FIG. 1 8 is a perspective view of the separator plate 
of the clip applying apparatus having a lockout en- 
gagement member of the lockout beneath the plate 
extending through the separator plate; 

FIG. 19 is an enlarged perspective view of the fol- 
lower with follower spring shown in FIG. 1 6; 

FIG. 20 is a perspective view of a partially assembled 
clip applier instrument having the lockout, the jaws, 
and the latch assembly; 

FIG. 21 is a perspective view of the latch and pusher 
spring connected to the separator plate; 

FIG. 22 is a top perspective view of the lockout mem- 
ber having the legs for engagement with the cam 
plate and the lockout being adjacent the jaws as 
shown in Fig. 8; 

FIG. 23 is a top perspective view of the jaw body of 
the clip applying apparatus with the clip stack and 
the clip pusher shown in FIG. 8; 

FIG. 24 is an enlarged top perspective view of the 
lockout engagement member extending through the 
separator plate in a first idle position with the lockout 
being shown below the separator plate for illustra- 
tion; 

FIG. 25 is a partially assembled perspective view of 
the clip applying apparatus with the jaw safety and 
clip pusher and lockout engagement member; 

FIG. 26 is a partially assembled perspective view of 
the lockout having the lockout legs for engagement 
into the slots of the cam plate; 

FIG. 27 is a side view of the assembled clip applier; 

FIG. 28 is a top view of the assembled clip applier 
of FIG. 27; 

FIG. 29 is a top view of the handle portion of the clip 
applying apparatus shown in FIG. 1 with the top han- 
dle cover removed to show the cam plate in an initial 
position and biased to an end of the handle portion 
and with the pawl adjacent the rack; 

FIG. 30 is a cross sectional side view of the handle 
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portion of the clip applier shown in FIG. 29 with the 
cam plate, the pawl and the latch along line 30-30 
of Fig. 29; 

FIG. 31 is a cross sectional side view of the body 5 
portion of the clip applier shown in FIG. 27 with the 
jaw safety, the clip retainer, the camming member 
and the lockout; 

FIG. 32 is a top view of the distal end of the body 10 
portion shown in FIG. 31 with the clip pusher ready 
to advance a distal most clip between the jaws with 
the cover being removed; 

FIG. 33 is a cross sectional side view of the lockout 15 
member in the body portion with the clip stack and 
lockout spring; 

FIG. 34 is a top view of the body portion shown in 
FIG. 33 with the lockout member being shown under 20 
the separator plate and the clip stack in phantom 
dotted lines to show the flexible legs of the lockout; 

FIG. 35 is a cross sectional side view of the proximal 
end of the body portion with the latch spring and 25 
latch; 

FIG. 36 is a top cross-sectional view of the clip ap- 
plying apparatus shown with the clip follower urging 
the clip stack in a distal manner; 30 

FIG. 37 is a view of the camming plate and the jaws; 

FIG. 38 is front cross sectional view of the body por- 
tion along line 38-38 of FIG. 31 with a cover, a clip 35 
stack, a stationary plate, a cam plate and the jaws 
in cross section to show placement thereof; 

FIG. 39 is an enlarged view of the pawl, pawl spring 
and rack of the handle portion that prevent the cam 40 
plate from retracting in mid-stroke; 

FIG. 40 is a top view of the handle portion showing 
the beginning of the stroke and the triggers being 
squeezed; 45 

FIG. 41 is a cross sectional view of the cam plate 
being advanced distally; 

FIG. 42 is a cross sectional view of the clip follower, 50 
the latch driver, the latch and latch spring being ad- 
vanced distally; 

FIG. 43 is a cross sectional view of the body portion 
with the clip retainer spring, the jaw safety and the 55 
clip pusher being advanced distally with the distal 
most clip being advanced distally past the clip retain- 
er spring; 



FIG. 44 is a cross sectional view of the clip retainer 
spring moving back to an original position to prevent 
the stack from moving distally as shown in FIG. 43; 

FIG. 45 is a cross sectional view of the body portion 
showing the clip pusherand pusher spring in an elon- 
gated state being connected to the stationary plate; 

FIG. 46 is a cross sectional view of the clip pusher 
advancing the distal most clip between the jaws and 
the jaw safety having a free end disposed between 
the jaws; 

FIG. 47 is a cross-sectional view of the latch driver, 
latch and latch spring with the latch being cammed 
up and out of engagement with the latch driver; 

FIG. 48 is a cross-sectional view of the latch cammed 
out of engagement with the latch driver to allow the 
clip pusher to retract with the latch driver and the 
cam plate being advanced distally; 

FIG. 49 is a cross sectional view of the clip pusher 
being retracted proximal ly with the cam plate deflect- 
ing the jaw safety free end from between the jaws to 
allow the cam plate to close the jaws; 

FIG. 50 is a distal view of the cam plate contacting 
the outer surface of the jaws for closing the jaws and 
a clip between the jaws; 

FIG. 51 is a top view of the handle portion of the clip 
applying apparatus shown with the pawl contacting 
the teeth of the rack to prevent the cam plate from 
being retracted until the clip is formed; 

FIG. 52 is a top view of the handle portion of the clip 
applying apparatus shown with the pawl being past 
the teeth of the rack and reset at a full stroke; 

FIG. 53 is a view of the cam plate closing the jaws 
at a full stroke; 

FIG. 54 is view of the formed clip on a blood vessel 
with the clip applier being withdrawn; 

FIG. 55 is a top view of the handle portion of the clip 
applying apparatus shown in FIG. 1 with the trigger 
being released and the cam plate commencing re- 
traction; 

FIG. 56 is a top view of the body portion with a clip 
follower having a member contacting an engage- 
ment member of the lockout member; 

FIG. 57 is an enlarged view of detail of Fig. 56 show- 
ing the lockout member of the clip follower moving 
the engagement member of the lockout past a raised 



4 



7 



EP 1 913 881 A1 



8 



feature of the separator plate after a predetermined 
clip has been fired; and 

FIG. 58 is a perspective view of the lockout member 
having the flexible legs advancing into the slots of 
the cam plate and the lockouttab engaging a surface 
on the jaws to lockout the clip applier and to prevent 
further distal movement of the cam plate and further 
actuation of the handle portion. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0010] Embodiments of the presently disclosed surgi- 
cal clip applier will now be described in detail with refer- 
ence to the drawings wherein like reference numerals 
designate identical or corresponding elements in each 
of the several views. Throughout this description, the 
term "proximal" will refer to the portion of the instrument 
closest to the operator and the term "distal" will refer to 
the portion of the instrument furthest from the operator. 
[0011] Referring to Figs. 1 through 4, the presently dis- 
closed surgical clip applier, shown generally as reference 
numeral 10, includes a handle portion 12, an elongated 
body portion 14 extending distallyfrom handle portion 12 
and first and second jaws 16 and 18. The first and the 
second jaws 16, 18 extend from the distal end of body 
portion 14. Briefly, handle portion 12 includes a handle 
housing 20 and a pair of movable handles or triggers 22. 
Each movable handle or trigger 22 includes a finger loop 
22a for receiving a finger of a surgeon's hand. 
[0012] As can be understood from Fig. 1, the handle 
housing 20 with the triggers 22 can be comfortably held 
in a surgeon's hand and actuated without any undue 
strain on the surgeon's fingers or palm. The present clip 
applier 1 0 further has a smooth outer surface that is com- 
fortable to hold. Referring now to Fig. 2, the clip applier 
1 0 has a tissue stop 24 formed at a distal end of a cover 
200 that extends above the jaws 16, 1 8 and prevents any 
tissue from entering a distal portion of the body portion 
1 4. In one embodiment, the tissue stop 24 is made from 
a visually translucent or transparent material so as to 
allow the surgeon the ability to visually inspect an interior 
through the tissue stop 24 and inspect in the interior of 
the surgical clip applier 1 0. Tissue stop 24 also prevents 
tissue from forcing/moving a clip proximally in jaws 16, 
1 8. Tissue stop 24 also prevents/minimizes deflection of 
jaws 16, 18. 

[0013] Referring also to Figs. 5 through 9, the handle 
housing 20 can be formed from molded housing half- 
sections 20a and 20b (Fig. 5) which are secured together 
using a screw 30. Alternately, otherfastening techniques 
may be used to secure housing half-sections 20a and 
20b together, e.g., welding, rivets, interlocking structure, 
adhesives, etc. 

[001 4] In one embodiment, the distal end of each han- 
dle 22 is pivotally secured about a pivot member 26a, 
26b such that handles 22, when actuated, move in a scis- 
sor-like manner. Each pivot member 26a, 26b is posi- 



tioned between recesses 28a, and 28b formed in half- 
sections 20a and 20b, respectively, and may be formed 
integrally with a respective handle 22 or, in the alterna- 
tive, as a separate element from a respective handle 22. 
5 [0015] In one exemplary embodiment, each handle 22 
may have a slip resistant grip member 32 secured to an 
outside surface thereof and a cam channel 34 formed on 
an inside surface 36 thereof. Slip resistant grip member 
32 can be formed from a cushioning material, adhered 
or connected or over molded onto each handle 22. It is 
also contemplated that other slip resistant materials and 
methods of application may be used to form grip member 
32 and/or apply grip member 32 to the handles 22. Each 
cam channel 34 is configured to receive a pivot member 
36a, 36b for connecting a pair of pivotal links 40a, 40b 
as will be described in more detail below. 
[001 6] Referring now to Fig. 5, the clip applier 1 0 has 
a rack 42 and a follower 44 that is disposed through the 
handle portion 1 2. The handle portion 1 2 also has a cam 
plate or camming member 46 shown in a proximal most 
section of the handle portion 12. The cam plate 46 also 
extends through the body portion 14 of the clip applier 
10. The cam plate 46 may be a thin resilient coined mem- 
ber that translates the energy from the handles 22 to 
drive one or more internal structures of the clip applier 
1 0 with ease and repeatability. 

[001 7] Referring now to Fig. 6, there is shown the op- 
posite side of the clip applier 10 of Fig. 5 except with a 
half housing section 20b being removed for clarity. The 
clip applier 1 0 has a latch 48. The latch 48 is advanced 
distally by a latch driver 50 (see below). The latch 48 and 
the latch driver 50 are an assembly that translates energy 
to a clip pusher (not shown) and for loading the distal 
most clip between the jaws 1 6, 1 8. Thereafter, the latch 
48 will then move proximally to withdraw the clip pusher 
(not shown) and permit one or more other structures to 
operate without any interference. The latch 48 is con- 
nected to a clip pusher 600 while latch driver 50 is con- 
nected to the cam plate 46. 

[001 8] The clip applier 1 0 further has a pawl 56 with a 
pawl finger 54. The pawl finger 54 is a resilient pointed 
member that is pivotally connected at one end to the 
ratchet support 52 and is free at the other end to interface 
with another structure. The pawl finger 54 at the free end 
interfaces with the rack 42 of Fig. 5. The pawl 56 is further 
connected in the handle portion 12 and is connected to 
a pawl spring 57. The pawl spring 57 is mounted to the 
camming member 46. The camming member 46 further 
has a hook 58 and is connected by a spring 60 to a prox- 
imal most section of the handle portion 1 2 in the handle 
housing 20 (Fig. 6). As can be understood, as the cam- 
ming member 46 is urged distally, the spring 60 (con- 
nected to the hook 58 and the handle portion 12) will be 
stretched and then urge the camming member 46 to re- 
turn proximally. 

[0019] Referring to Fig. 7, there is shown a close up 
view of the first and the second jaws 16, 18. The first and 
the second jaws 1 6, 18 are stationary and do not move 
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proximally or distally. Instead, the first and the second 
jaws 16, 18 move toward one another in order to com- 
press a clip being disposed between the first and the 
second jaws 16, 18. The body portion 1 4 includes a pair 
of distally located cutouts 62 (only one of which can be 
seen in Fig. 7). The cutouts 62 are configured to slidably 
receive the jaws 16 and 18. The cutouts 62 are generally 
rectangular shaped and dimensioned to confine jaws 1 6 
and 1 8 to prevent misalignment of the jaws 16, 18 during 
actuation of clip applier 1 0. The proximal end of the body 
portion 1 4 includes a pair of transversely extending wings 
64 of the jaws 16,18 integrally formed therewith, which 
are dimensioned to be received within cutouts 62. Jaws 
1 4 and 1 6 are manufactured as a single unitary compo- 
nent, however, it is envisioned that jaws 1 4 and 1 6 may 
be manufactured as two separate components. 
[0020] Referring to an exploded view of the clip applier 
10, as shown in Fig. 8, the clip applier 10 also has a jaw 
locking member or plate 66. The jaw locking plate 66 is 
secured to the housing body 14 and in a channel 68 of 
the housing body 14. The jaw locking plate 66 includes 
an opening 70. The opening 70 is sized to receive a pro- 
jection 72 formed on or in the housing body 1 4 to secure 
the jaw locking plate 66 to the clip applier 10. In one 
embodiment, the jaw locking plate 66 may be connected 
to the housing body 14 by a screw with a washer to pre- 
vent any body fluids from entering the channel 68 and 
that could interfere with the operation of one or more 
subassemblies thereof. 

[0021] Fig. 8 shows an exploded view of a number of 
components of the surgical clip applier 1 0. The surgical 
clip applier 1 0 has a cover 200, a follower 300, a follower 
spring 400, a separator plate 500, a clip pusher 600, a 
lockout or lockout member 700, a jaw body 800, the latch 
driver 50, the camming member 46, and the channel 68 
of the housing body 1 4. The components here are shown 
as exploded, however, the components fit in the assem- 
bled state in the channel 68, and the cover 200 connects 
with the housing body 14 by a snap fitting or another 
suitable connector. Optionally, when the housing body 
1 4 is connected to the cover 200, a poly vinyl chloride or 
a Mylar™ may wrap the cover 200 and housing body 14 
having a thickness. 

[0022] As can be understood from the drawings, refer- 
ring first to the jaw body 800 shown between the channel 
68 of the housing body 14 and the camming member 46, 
the jaw body 800 is stationary. The jaw body 800 and 
includes jaws 16 and 18, a proximal mounting portion 
802 and a pair of spaced distally extending legs 804, 806. 
[0023] The jaw 16 is connected to a distal end of the 
leg 806. The other jaw 18 is also connected to another 
distal end of the leg 804. An outer cam surface 808 is 
formed on an outer surface of each jaw 16 and 18. As 
can be understood the jaws 16, 18 are intended to be 
closed by another member traversing and contacting on 
the outer cam surface 808 of the jaws 16, 18 to close and 
compress the jaws 1 6, 1 8 and a clip being disposed be- 
tween the jaws 16, 18. The cam surfaces 808 are posi- 



tionedto be engaged by an engagement member84 con- 
nected to the cam plate 48 shown immediately above the 
jaw body 800. 

[0024] The jaw body 800 is mounted within the channel 
5 68 of the housing body 14 using a member 74 such as 
a bolt or fastener. The fastener 74 extends through an 
opening 76 in the channel 68 of the housing body 14. 
[0025] The camming member 46 shown immediately 
above the jaw body 800 in Fig. 8 as a rectilinear structure 
10 that extends through the housing body 14 and into the 
handle housing 20 as shown in Fig. 5. The camming 
member 46 has a proximal end 80 that has the hook 58 
as shown in Fig. 5. The camming member 46 also has a 
distal end 82. The camming member 46 is supported in 
15 the channel 68 of the housing body 14. The distal end 
82 has the engagement member 84 that although is 
shown as being apart from the jaw body 800, the engage- 
ment member 84 rides up on the outer camming surface 
808 when assembled. The engagement member 84 is 
20 also a rectilinear shape and is sized to interface with the 
camming surfaces 808 of the jaw body 800, however 
alternatively, the camming member 46 may have an in- 
terlocking jaw closing structure that rides up along a cam- 
ming surface that is on a top of the jaw body 800 such 
25 as disclosed in copending United States Provisional Pat- 
ent Application Serial No.: 60/617,104 filed on October 
8, 2004; United States Provisional Patent Application Se- 
rial No.: 60/61 7,01 6 filed on October 8, 2004; and United 
States Utility Patent Application No.. 1 1/245, 523 filed Oc- 
30 tober 7, 2005 which are all herein incorporated by refer- 
ence in their entirety. 

[0026] The camming member 46 is slidably supported 
within channel 68 of the housing body 14. The engage- 
ment member 84 is positioned about the legs of jaw body 
35 804, 806 in an initial unfired position. The engagement 
member 84 can have a substantially rectangular config- 
uration and is formed by a one piece member that is 
wrapped around the distal end 82 and has an interlocking 
portion that secures the engagement member 84 to the 
40 camming member 46. Alternatively, another configura- 
tion is contemplated such as a square, curved or a "C" 
shaped configuration, or the camming member 46 and 
the engagement member 84 may be formed from one 
molded, stamped orcoined piece. Various configurations 
45 are possible and within the scope of the present disclo- 
sure, and the surgical clip applier 1 0 may be made with 
any such camming member 46. Various configurations 
are possible and within the scope of the present disclo- 
sure. 

50 [0027] Handles 22 of handle portion 12 shown in Fig. 
5 are operable to move camming member 46 between a 
retracted position and an advanced position along the 
channel 68 of the housing body 14. In the retracted po- 
sition of camming member 46, the engagement member 
55 84 is positioned about legs 804, 806 of the jaw body 800 
at a location proximal of the outer cam surface 808. In 
the advanced position of camming member 46, the en- 
gagement member 84 advanced distally and is posi- 
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tioned about the jaws 1 6 and 1 8 past the outer camming 
surface 808 or in abutting relation to the outer cam sur- 
faces 808. 

[0028] Referring still to Fig. 8, above the camming 
member 46 is the clip pusher 600 for advancing a single 
surgical hemostatic clip between the jaws 16, 18. The 
clip pusher 600 has an elongated body 602, a distal finger 
604, and a proximal latch assembly mount 606 opposite 
the distal finger 604. The distal finger 604 is on a distal 
end 608 of the clip pusher 600. The distal finger 604 has 
an elongated semi-circular shape and is positioned to 
engage distal-most clip 86 of the stack of clips 88 when 
the clip pusher 600 is moved from a retracted position to 
an advanced position. In this manner, the distal finger 
604 will advance only the distal most clip 86 for compres- 
sion between the jaws 16, 18. Referring to an opposite 
or proximal end 610 of the clip pusher 600 is the latch 
assembly mount 606. The latch assembly mount 606 has 
a pair of spaced, vertical brackets 61 2. The vertical brack- 
ets 612 have an opening 614. The opening 614 is sized 
to receive pivot pins 96 of the latch 48. 
[0029] The pusher latch assembly generally 90 has 
the latch 48, a latch spring 94, and pivot pins 96 that 
extend on the outermost sides of the latch 48. Alterna- 
tively, the pusher latch assembly 90 may have one pin 
96 that extends through the latch member 48, or yet an- 
other connector to translate energy from the handles 22 
to the clip pusher 600. The latch member 48 has the pins 
96 pivotally secured at a distal end in the opening 61 4 of 
the latch assembly mount 606 of the clip pusher 600. The 
opening 614 is a semicircular shaped opening on a bot- 
tom side of the latch assembly mount 606 that is formed 
in the brackets 612 that are generally orthogonal relative 
to one another. 

[0030] The latch spring 94 is positioned between the 
proximal end of clip pusher 600 and the latch 48. The 
latch spring 94 urges the latch 48 away from clip pusher 
600. Accordingly, the pins 96 of the latch 48 engage the 
opening 610 of the clip pusher 600 when the camming 
member 46 moves to the advanced position. 
[0031] The latch 48 is pivotal againstthe urging of latch 
spring 94 and towards the proximal end 61 0 of clip pusher 
600 to move latch 48 out of engagement with the opening 
614 as will be discussed in further detail below. 
[0032] Referring still to Fig. 8, the clip applier 1 0 also 
has the separator plate 500. The separator plate 500 is 
fixedly supported between housing body 14 and a hous- 
ing cover 200. The separator plate 500 has a series of 
projections 502. The projections 502 are dispersed about 
the separator plate 500 and the projections 502 are re- 
ceived in recesses 202 formed in housing cover 200. In 
this manner, the separator plate 500 is secured to the 
housing cover 200, and is fixably supported in the clip 
applier 10 to be stationary relative to the other compo- 
nents. Moreover, other components of the clip applier 10 
can be connected to the stationary separator plate 500 
and move relative to the plate 500 without disturbing an 
orientation of the separator plate 500. 



[0033] Referring now to the distal end of separator 
plate 500, the separator plate has a pair of spaced spring 
fingers 504, 506. The distal most fingers 504, 506 are 
positioned to guide the distal-most clip 86 of clip stack 

5 88 in between the jaws 16 and 18. One should appreciate 
that at no time before the distal most clip 86 is positioned 
between the jaws 16, 18, the geometry of the clip is un- 
disturbed and that the clip 86 is in no way deformed, 
knocked, nicked or compressed priorto entering the jaws 

10 1 6, 1 8 as this may disturb the manner in which the clip 
86 is compressed around a vessel. The clip applier 10 
advantageously maintains the geometry of the clip 86 
priorto compression thereof. 

[0034] Referring now to Fig. 14, there separator plate 

15 500 has a first hook 508 that is on a first bottom side 51 0 
of the separator plate 500. The first hook 508 engages 
with biasing device for the lockout 700. The separator 
plate 500 also has a second hook 51 6. The second hook 
516 connects with another biasing device for the clip 

20 pusher 600, or a pusher spring 61 6 shown in Fig. 8. The 
pusher spring 616 connects with the separator plate 500 
by hooking on the second hook 51 6. The coiled pusher 
spring 616 is tensioned. The coiled pusher spring 616 
urges the clip pusher 600 to its retracted position once 

25 the clip pusher 600 is advanced distally. 

[0035] Referring back to Fig. 13, the separator plate 
500 also has a lockout member 512, which will be dis- 
cussed in detail below. The lockout member 512 is an 
orthogonal shaped member that extends perpendicular 

30 to a normal face of a top side 51 4 of the separator plate 
500. The lockout member 512 biases the lockout 700 
until such time as the clip follower 300 advances a portion 
of the lockout 700 past the member 512. 
[0036] Referring again to Fig. 8, when the handles 22 

35 shown in Figs. 1 through 4 are operated to move cam- 
ming member 46 from its retracted position to its ad- 
vanced position, the abutment member 96' engages the 
latch 48. The abutment member 96' is a raised feature 
on the camming member 46 that urges the latch member 

40 48 and the clip pusher 600 in a distal direction or toward 
a distal most advanced position against the urging of 
pusher spring 616. As discussed above, the pusher 
spring 616 is connected to the second hook 516 of the 
separator plate 500 shown in Fig. 1 3. As clip pusher 600 

45 moves distally with camming member 46, a distal finger 
604 of the clip pusher 600 engages distal-most clip 86 
of the clip stack 88. In this manner, the distal most clip 
86 is advanced by thefinger 604 between jaws 16 and 18. 
[0037] Referring still to FIG. 8, a latch driver 50 is sup- 

50 ported in the channel 68 between the housing body 14 
and the housing cover 200. The latch driver 50 is a "U" 
shaped member having an aperture 1 02 being disposed 
therethrough. The aperture 102 has a pin 104. The pin 
104 or fastener may be any fastener in the art that is 

55 disposed through the aperture 102 and connects the 
latch driver 50 with the camming member 46. 
[0038] The latch driver50 is positioned in cam channel 
68 at a position to engage the distal end 80 of latch mem- 
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ber 48. The latch driver 50 slides and disengages latch 
member 48 from the abutment member 96' when distal- 
most clip 86 has been fully advanced into jaws 16 and 
1 8. When the latch driver 50 is disengagedfrom abutment 
member96',thepusherspring 61 6 returns theclip pusher 
600 to its retracted position. Although latch driver 50 is 
illustrated as having a "U" shape other configurations are 
envisioned. 

[0039] Referring to Fig. 8, the clip stack 88 may have 
any number of surgical hemostatic clips in the stack 88 
for applying the clips to body tissues in a repeated fash- 
ion. The stack 88 is slidably supported on top side 514 
of the separator plate 500. The clip follower 300 is posi- 
tioned behind the proximal-most clip 1 04 of the array of 
the clips in the clip stack 88. The clipfollower 300 includes 
a pair of distally extending arms 302, 304, and a body 
portion 306. The distal end 308 of each of the clip follower 
arms 302, 304 is configuredto engage an apexoranother 
portion of the proximal-most clip 104. 
[0040] The clip follower 300 also has a top su rface 308. 
Referring now to Figs. 8 and 12, the top surface 308 of 
the clip follower 300 has a member or post 310. The 
member 31 0 is generally cylindrical shaped and has the 
spring 400 in coaxially alignment with the member 310 
in order to bias the member 31 0 distally and to advance 
a distal most clip 86 between the jaws 1 6, 1 8 by applying 
a force to the arms 302, 304 which apply the force to the 
stack 88. Theclipfollower300 has an advantageous lock- 
out tab or nub 314, best shown in Fig. 12. 
[0041] The lockout tab 314 is a rectilinear shaped 
member that extends from a lateral proximal side 31 6 of 
the clip follower 300. The lockout tab 314 is positioned 
to engage another or second member of the clip applier 
1 0 that is disposed on a lockout 700 and will be discussed 
in detail further to lockout the clip applier 10 when the 
clip applier 1 0 has no remaining clips or has few clips left 
in the stack 88 to prevent the clip applier 1 0 from being 
actuated without available clips for occl usion. The lockout 
tab 31 4 acts as an indexer and travels distally each time 
the clip applier 10 is fired and the number of clips from 
the clip stack 88 are applied to tissue for occlusion. At a 
certain line of demarcation in order to prevent the clip 
applier 10 from further operating and dry firing the clip 
applier, the clip applier 1 0 will lock and not fire when the 
handles 22 are compressed. This provides the surgeon 
with a tactile feedback that the handles 22 can no longer 
be compressed. Thus, the lockout tab 314 is positioned 
to travel in the housing body 1 4 and is movable with clip 
follower 300 as clip follower 300 is advanced to move 
clip stack 88 distally within elongated body portion 14. 
[0042] Referring still to Fig. 8, the clip applier 10 has 
a clip retainer spring 106. The clip retainer spring 106 
has a curved clip retainer member 108 and a fastener 
1 1 0. The fastener 1 1 0 is connected through the clip re- 
tainer spring 1 06 and is connected to the housing cover 
200 of the clip applier 1 0. The clip retainer spring 1 06 is 
further connected at a distal end of the clip applier 10 
and will be discussed further herein. 



[0043] A jaw locking member 66, e.g., plate (Fig. 8) is 
also provided and is shown above the body portion 14 
and the jaw body 800 in an exploded fashion. The jaw 
locking memberorjawsafety 66 issecuredtothe housing 

5 body 14 and in the channel 68 of the housing body 14. 
The jaw locking plate 66 has one or a number of openings 
70. The openings 70 of the jaw locking plate 66 are di- 
mensioned to receive the projection 72 (Fig. 25) formed 
on the housing body 14 to secure the jaw locking plate 

10 66 to the housing body 14. The jaw locking plate 66 or 
safety has a resilient and flexible arm 1 1 6 on a distal end 
1 1 8 which is positioned between the legs 16, 1 8 of the 
jaw body 800 to preventthejaws 1 6, 1 8 from being closed 
inadvertently during positioning of clip applier 1 0 at a sur- 
fs gical site. Again, the present clip applier 1 0 controls the 
jaws 16,18 and separates the jaws 16, 1 8 to prevent the 
jaws 16, 1 8 from any premature compression, knocking 
or altering of the clip 86 by the jaws 1 6, 1 8 prior to the 
clip 86 being compressed and applied to the surgical site 

20 for occlusion. 

[0044] Referring now to Figs. 25 and 26 (with the clip 
pusher 600 being removed in Fig. 26 for illustration pur- 
poses), when the camming member 46 is moved to its 
advanced position, the distal end 82 of the camming 

25 member 46 moves the engagement member 84 of the 
camming member 46. This movement (of the engage- 
ment member 84) is indicative that the surgeon has 
squeezed the handles 22 of Fig. 5 to almost a full stroke, 
and is indicative that the surgeon now wishes to apply 

30 the clip 86 for occlusion. This movement (of the engage- 
ment 84) deflects the arm 1 1 6 of the jaw locking member 
66 in a downward manner to move the arm 1 16 of the 
jaw locking member 66 from between the jaws 16, 1 8 to 
a position out of way of the jaws 16, 18. Thus, the jaw 

35 locking member 66 can deflect to allow for the closure of 
jaws 16, 18 (Figs. 25 and 26). Alternately, the jaw locking 
member 66 need not be in the form of a rectilinear flat 
plate but rather other configurations are envisioned, e.g., 
cylindrical or another cantilevered configuration position- 

40 able between jaws 16, 1 8 to prevent closure of the jaws 
16, 18. Any cantilevered shaped jaw locking member 66 
is possible and within the scope of the present disclosure. 
[0045] Referring to Figs. 8 and 22, a lockout member 
700 is positioned above the camming member 46 in the 

45 channel 68 of the housing body 1 4. The lockout member 
700 has a central body portion 702, a pair of flexible legs 
704, 706 and a proximally extending lockout engagement 
member 708. The lockout engagement member 708 is 
a rectilinear member that extends from a bottom surface 

50 71 0 of the lockout member 700. 

[0046] The central body portion 702 also includes an 
aperture 712 in a centermost portion 714 of the central 
body portion 702. The lockout 700 has legs 704, 706 
extending an end of the lockout central body portion 702. 

55 The legs 704, 706 engage with a notch 120 formed in 
the camming member 46 shown in Fig. 8. Further the 
separator plate 500 shown above has the first hook 508 
(Fig. 22). The first hook 508 connects a lockout spring 



8 



15 



EP 1 913 881 A1 



16 



724 (shown in Fig. 8) and the spring aperture 71 2 of the 
lockout member 700. The lockout spring 724 biases the 
lockout member 700 relative to the stationary separator 
plate 500. 

[0047] The separator plate 500 releasably retains lock- 
out member 700 at a fixed position in relation to the sep- 
arator plate 500 until an external force is applied to the 
lockout engagement member 708 by the clip follower 
300. Simply stated, the lockout tab 314 (Fig. 12) of the 
clip follower 300 will move the lockout engagement mem- 
ber 708 as will be discussed in detail below to lockout 
the clip applier 10. 

[0048] Referring now to Figs 20 and 22, the lockout 
700 also has the first and the second proximally located 
flexible legs 704, 706. Each of the flexible legs 704, 706 
of the lockout member 700 has a radial projection or edge 
71 8. The legs 704, 706 are positioned within the confines 
or the sidewalls of the cam member 46 and are biased 
inwardly a predetermined amount by sidewalls 1 22 (Fig. 
8). 

[0049] Fig. 8 shows the notch 1 20 formed in the oppo- 
site sides of the sidewalls 122 of the camming member 
46. Accordingly, when the lockout member 700 is moved 
so that the legs 704, 706 are in direct alignment with the 
notch 1 20, the legs 704, 706 of the lockout member 700 
will move not being constrained by the sidewalls 122 of 
the camming member 46. The legs 704, 706 will spring 
in a direction outwardly and be free from the constraint 
of the sidewalls 122. The legs 704, 706 of the lockout 
member 700 move the radial projections or edge 718 of 
the legs 704 into the notch 1 20. When the legs 704, 706 
are positioned within the notch 1 20, the lockout member 
700 is fixedly secured to the camming member 46. 
[0050] As discussed above, the follower 300 is urged 
distally by the biasing member or follower spring 400. 
The follower spring 400 urges the clip stack 88 distally 
along separator plate 500. Each clip is advanced be- 
tween the jaws 16, 18, because the clip follower 300 
moves further distally within elongated body 14 due to 
the bias of the follower spring 400. 
[0051] As the proximal-most clip 104 or a predeter- 
mined clip prior to the proximal most clip (such as with 
one, two or three clips remaining in the stack 88) is ad- 
vanced in between the jaws 16, 18a lockout tab 31 4 of 
follower 300 engages a lockout engagement member 
708 of the lockout 700 and effects distal movement of 
lockout 700 in relation to the camming member 46, such 
that after proximal-most clip 1 04 is crimped between the 
jaws 1 6, 1 8 and the camming member 46 is returned to 
its retracted position, the radial projection or edge 71 8 of 
the legs 704, 706 of the lockout 700 align with the notch 
120 in the camming member 46 to fixedly secure the 
lockout 700 to the camming member 46 and thus prevent 
further movement of the camming member 46 (Fig. 26). 
[0052] Referring now to the jaw body 800 (shown be- 
tween the housing body 14 and the camming member 
46 in Fig. 8), the jaw body 800 has a stop member 810 
secured to a proximal end 812 of the jaw body 800. Al- 



ternately, other stop member configurations are envi- 
sioned so as to prevent any movement of lockout 700 as 
a portion of the lockout 700 can engage the stop member 
810 to prevent the camming member 46 from moving 
5 distally. This also prevents contact with the outer cam 
surface 808 of the jaw body 800. 

[0053] The distal end of lockout 700 includes atab 720. 
The tab 720 is a curved structure that is in a distal side 
of the lockout 700. The tab 720 cu rves slightly downward- 

10 |y. The tab 720 contacts the stop member 810 that is 
formed in a stepped down surface in the proximal side 
812 of the jaw body 800. As discussed above, after the 
proximal-most clip 104 has been applied to tissue, the 
lockout 700 is fixedly secured to the camming member 

15 46. The engagement between the lockout tab 720 and 
another stop member 81 0 prevents distal advancement 
of the camming member 46. 

[0054] As will be discussed below, since the camming 
member 46 is connected via links 40a, 40b to handles 

20 22 (Fig. 1), the engagement between the lockout 700 and 
the camming member 46 prevents actuation of the han- 
dles 22. In fact, if the surgeon attempts to compress the 
handles 22, the handles 22 will provide a stiff resistance 
to the compression and thus, indicate by a tactile feed- 

25 back to a surgeon that the clip applier clip stack 88 has 
been depleted. 

[0055] Referring to Fig. 9, the handle portion 12 has 
the camming member 46 having the proximal end 80. 
The proximal end 80 of the camming member 46 has the 

30 hook 58. Hook 58 connects to the spring 60 that is con- 
nected to the handle housing 20 at a proximal most lo- 
cation 128 of the handle housing 20. 
[0056] The clip applier 10 has links 40a and 40b of a 
linkage assembly which connects handles 22totheprox- 

35 imal end 80 of the camming member 46. The proximal 
end 128 of the links 40a, 40b are pivotally secured to the 
proximal end 80 of the camming member46 respectively, 
by pivot members 130. 

[0057] The links 40a, 40b are connected to the cam- 
40 ming member 46 by the pivot members 130 and links 
40a, 40b are pivotally mounted between bores 132 
formed in each of the links 40a, 40b (Fig. 5). The links 
40a, 40b are received within a respective cam channel 
34 formed in a respective handle 22. When handles 22 
45 are actuated, i.e., moved towards handle housing 20a, 
20b, the links 40a, 40b are caused to move through cam 
channels 34 such that the links 40a, 40b are moved from 
a first position towards a second position (Figs. 51 and 
52). 

50 [0058] Movement of links 40a, 40b toward the second 
position moves the distal ends 132 of links 40a, 40b dis- 
tally within housing 20. As discussed above, the distal 
ends 1 32 of links 40a, 40b is axially fixed to the proximal 
end 80 of the camming member 46 by the pivot members 

55 130. 

[0059] As such, when handles 22 are actuated, cam- 
ming member 46 is directly driven and moved distally. 
The spring 60 is positioned about the proximal end 80 of 
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the camming member 46 and abuts a spring stop 134 
supported within in proximal end 126 of the housing 20 
to urge the camming member 46 to its retracted position. 
As mentioned, a screw 30 is disposed through the stop 
34. 

[0060] Referring still to Fig. 9, the handle portion 12 
includes an anti-reverse ratchet mechanism which in- 
cludes a pawl 56, a rack 42 and a pawl biasing member 
or pawl spring 57. The rack 42 includes a series of teeth 
1 36 and is supported within a recess 1 38 formed in hous- 
ing half-section 20b shown in Fig. 5. In one embodiment, 
recess 138 is dovetail shaped and the backside of rack 
42 has a dovetail shape projection 140 which is slidably 
received within recess 138 to secure rack 42 within hous- 
ing 20b. Alternately, other fastening techniques can be 
used to secure rack 42 within housing 20b, e.g., adhe- 
sives, pins, welding, etc. 

[0061] Referring now to Fig. 1 1 , the pawl 52 has a gen- 
erally'^" shaped configuration with an arc having afinger 
54 extending therefrom and a bore 142 dimensioned to 
receive pivot member 140 such that the pawl 56 is rotat- 
ably mounted to camming member 46 and the links 40a, 
40b about pivot member 1 40. The pawl spring 57 includes 
apairof mounting holes 144, 146 for securing protrusions 
148 from the plate extension 150 through the camming 
member 46 (Fig. 1 1 ) of the clip applier 1 0. The pawl bi- 
asing member 57 also includes a semi-circular cutout 
1 52 which is positioned to be clipped partially about pivot 
member 140, and has a cantilever or spring arm 154 
which is positioned within a side 156 formed in a side of 
pawl 56. 

[0062] Pawlfinger54is resilient and provides a biasing 
force to urge pawl 56 to a position in which pawl finger 
54 is substantially perpendicular the arm 154 and gen- 
erally to the longitudinal axis of the camming member 
46. The pawl finger 54 is positioned to engage teeth 1 36 
of the rack 42 (Fig. 5) and to retain the camming member 
46 at partially advanced positions during actuation of clip 
applier 10 against the bias of spring 60 which urges the 
camming member 46 to its retracted position. The anti- 
reverse ratchet mechanism of the pawl 56 prevents re- 
traction of the camming member 46 after the handles 22 
have been partially actuated and until the clip applier 10 
has been fully actuated. 

[0063] Referring now to Fig. 15, there is shown a bot- 
tom view of the cover 200 with the tissue stop 24 extend- 
ing from a distal side. Beneath the cover 200 or shown 
on a top side of the cover given that the cover 200 is 
inverted for illustration purposes, there is shown a view 
of the clip retainer spring 106 connected to the cover. 
The clip retainer spring 106 has a curved portion 108 that 
extends opposite the housing 1 4. The curved portion 1 08 
holds the distal most clip 86 of the clip stack 88 until such 
time as the clip pusher 300 advances the distal most clip 
86 past the curved portion 106 and between the jaws 1 6, 
18. 

[0064] Fig. 1 6 shows an assembled view of clip applier 
1 0 with the clip stack 88, the jaws 1 6, and 1 8, the cam- 



ming member 46, the clip retainer spring 1 06 and the clip 
follower 300. Referring now to Fig. 17, there is shown a 
distal exploded view of the clip retainer spring 106 with 
the cover 200 removed for illustration purposes. The clip 
5 retainer spring 106 has the curved portion 108 that ex- 
tends opposite the housing 14. The curved portion 108 
deflects a predetermined amount to hold the distal most 
clip 86 of the clip stack 88 until clip pusher 300 advances 
the distal most clip 86 past the curved portion 106 and 
between the jaws 16, 18. 

[0065] Referring now to Fig. 1 8, there is shown an ex- 
ploded view of the clip channel 68 having the row of clips 
or stack 88 being disposed in the channel 68 and biased 
by the clip follower 300. As can be understood from the 
figures, the clip stack 88 is simply supported on the sep- 
arator plate 500 as shown in Fig. 8. Alternatively, the clip 
applier 10 may be formed with a channel housing (not 
shown) that is disposed on the separator plate 500, for 
further retaining the clip stack therein. Referring to the 
enlarged area of detail shown as circle 24 of Fig. 1 8 best 
shown as Fig. 24, the lockout 700 has the lockout en- 
gagement member 708 that extends in an upward direc- 
tion through the separator plate 500 and for simply con- 
tacting with the lockout member 512 on the separator 
plate 500 to initially limit the distal movement of the lock- 
out member 700. In this manner, the lockout 700 allows 
for operation of the clip applier 10 as there are a sufficient 
number of clips in the stack 88 as determined by the 
lockout tab 31 4 of clip follower 300 being proximal of the 
lockout engagement member 708. 
[0066] Fig. 1 9 shows the clip follower 300 in an explod- 
ed perspective view. The clip follower 300 is biased by 
a suitable clip follower spring 400. The spring 400 is a 
helical compression spring that is disposed to surround 
and connect to the proximal end or member 31 0 of the 
clip follower 300. In this manner, the clip follower 300 is 
biased and advances each of the clips of the stack 88 in 
a distal most direction for loading between the jaws 16, 
1 8 as shown. 

[0067] Fig. 21 shows the latch 48 on a bottom side 
thereof. The latch 48 is connected to the separator plate 
500 by the pusher spring 61 6 that is connected to hook 
51 6 on the opposite side relative to the latch 48. As can 
be understood from the drawings, the latch 48 is biased 
by the latch spring 94 that is connected to the stationary 
plate 500. Referring now to Fig. 22, there is shown the 
lockout member 700. As discussed above, the lockout 
member 700 has a pair of legs 704, 706. Each of the legs 
704, 706 move and traverse into respective notch 120 
formed in the sidewalls of the camming member 46. The 
lockout member 700 further has the spring aperture 71 2. 
The lockout spring 724 is disposed in the aperture 712 
to bias the lockout member 700 relative to the stationary 
separator plate 500. The opposite distal side of the spring 
724 is connected to an interior first hook 508 as shown. 
[0068] Referring now to the distal most exploded view 
of the jaw 16, 1 8 connected with the jaw body 800 shown 
as Fig. 23, the distal finger 604 of the clip pusher 600 
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contacts a distal most clip 86 at an apex A of the clip. In 
this manner, when the clip pusher 600 is advanced dis- 
tally, the clip pusher 600 having the distal finger 604 will 
contact the apex "A" and move the clip in a distal most 
manner. Fig. 24 shows an enlarged area of detail of the 5 
clip applier 1 0. Here, advantageously the clip applier 1 0 
may be fully locked out when there are few or no remain- 
ing clips in the stack 88 above the separator plate 500 
or in any clip carrying channel. 

[0069] In this manner, the surgeon cannot dry fire, or 10 
in other words fire the instrument without any clips in the 
stack 88. Referring again to Fig. 24, the separator plate 
500 has the lockout member 512. The lockout member 
51 2 is connected to the separator plate 500 or is integral 
with separator plate 500, and contacts the lockout en- is 
gagement member 708. As the lockout engagement 
member 708 moves distally though the stroke, the lock- 
out engagement member 708 will contact the lockout 
member51 2 and the lockout engagement member's 708 
distal movement is limited to allow for operation of the 20 
instrument. 

[0070] Referring nowto Figs. 25 and 26, the clip applier 
10 has the lockout 700 with the lockout engagement 
member 708 shown in the channel 68. The clip pusher 
600 is disposed over the camming member 68. Referring 25 
nowto Fig. 26, each of the lockout legs 704, 706 is biased 
and will mate with the notch 120 formed in the sidewall 
122 of the camming member 46. The notch 120 is an 
orthogonally shaped slot. Notch 1 20 has a height suitable 
to permit the respective leg 704, 706 to enter or a portion 30 
to enter and be locked therein. Notch 120 also is narrow 
and does not permit the legs 704, 706 contact with the 
outer surface of the housing body 1 4. As the lockout 700 
is advanced distally, the lockout legs 704, 706 will ad- 
vance and enter the notch 120. Once the lockout legs 35 
704, 706 enter into the notch 120, the lockout legs 704, 
706 will be free from contact with the sidewalls 122 of 
the camming member 68 and spring outward toward op- 
posite the sidewalls 122 and be biased in the notch 120. 
Thereafter, the legs 704, 706 are permanently retained 40 
in notch 120 and cannot escape therefrom. 
[0071 ] Referring now to Fig. 25, the clip applier 1 0 also 
has a jaw locking member 66. The jaw locking member 
66 is a resilient member that is connected by the pin or 
connector to the housing body 14 and has the arm 116 45 
at a free distal end 118 that extends between the jaws 
16, 1 8 of the jaw body 800. The jaw locking member 66 
extends between the jaws 16, 1 8 and prevents the jaws 
16,18 from camming closed in a premature fashion. The 
free arm 1 1 6 at the distal end 1 1 8 of the jaw locking mem- 50 
ber 66 is rigid and resilient and extends between the jaws 
16,18. Advantageously, the jaw locking member 66 can 
deflect relative to its original position and be stowed in a 
second lowered position when the engagement member 
84 of the camming member 46 contacts and pushes the 55 
jaw locking member 66 to contact the outer cam surface 
808 of the jaws 16, 18. Referring now to Fig. 26, the 
camming member 46 moves distally and engagement 



member 82 will cam down the arm 1 1 6 on the free distal 
end 1 1 8 of the jaw locking member 66 and provide that 
the jaw locking member 66 does not extend between the 
jaws 16, 18, and instead is below the jaws 16, 18. The 
camming member 46 will then camthe jaws 16, 18 closed 
without the jaw locking member 66 interfering. If the cam- 
ming member46 is not at the fully actuated or in the distal 
mostposition, thenthejaw locking member 66 will remain 
between the jaws 16, 18, and thus prevent the jaws 1 6, 
1 8 from accidentally be cammed closed. Thus, the clip 
applier 1 0 controls the jaws 1 6, 1 8 in an unactuated po- 
sition to prevent stray movement which can slightly dam- 
age, knick or deform the distal most clip 86 as the clip 86 
is advanced between the jaws 16, 18. 
[0072] Operation of the clip applier 1 0 will now be de- 
scribed with reference to Figs. 27 and 28 which show a 
side view and a top view of the clip applier 1 0 having the 
multiple subassemblies. 

[0073] Referring to Fig. 29, there is shown a top view 
of the clip applier 10. Figs. 29 and 30 illustrate the clip 
applier 10 prior to actuation of handles 22, i.e., in the 
prefired position. In the prefired position, the camming 
member 46 has the spring 60 connected to a proximal 
most portion of the handle housing 20. The spring 60 
thus is connected to both the camming member 46 and 
the handle housing 20 and the spring 60 will urge the 
camming member 46 to its retracted position when the 
camming member 46 is advanced distally. 
[0074] As shown, in Fig. 29, the pawl 56 is proximal 
relative to the rack 42. As the handles 22 are closed, the 
links 40a, 40b will be advanced to move the camming 
member 46 in a distal manner. The pawl 56 as being 
advanced will move past the rack 42. The pawl 56, if the 
handles 22 are released in mid stoke such as, for exam- 
ple, where the surgeon must attend to another surgical 
event and cannot complete the handle stroke, the finger 
54 of the pawl 56 will engage with the teeth 136 of the 
rack 42 and thus prevent the camming member 46 from 
retracting proximally or moving freely distally and thus 
potentially damaging a clip being between the jaws 16, 
18. 

[0075] Referring nowto Fig. 30, there is shown a lateral 
side cross sectional view of the clip applier 1 0 along line 
30-30 of Fig. 29. As shown, the camming member 46 is 
connected to the spring 60, and the pawl 56 is connected 
through the camming member 46 as shown. The clip ap- 
plier 1 0 further has the latch 48. As the camming member 
46 is advanced distally due to the handles 22 being 
closed, the latch member 48 will also be driven distally 
and then will contact another engagement surface 96'. 
This contact between the latch 48 and the engagement 
surface 96' will cause the latch 48 to cam in a direction 
upwards against the surface 96'. 

[0076] Referring nowto Fig. 31 , there is shown across 
sectional distal view of the clip applier 1 0. As shown, the 
clip applier 10 has the number of clips in the clip stack 
88. As shown in the distal most region of the clip applier 
1 0, the clip retainer spring 1 06 prevents the distal most 
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clip 86 from being advanced in between the jaws 16, 18. 
Moreover, the curved or bent clip portion 1 08 of the clip 
retainer spring 1 06 extends below the clip. As shown in 
cross section, the engagement member 84 connected to 
the camming member 46 is in a proximal most position 
being unfired. Moreover, the lockout 700 is also in a prox- 
imal most position. 

[0077] Referring to Fig. 32, there is shown a top view 
of the clip pusher 600 with finger 604 being near an apex 
of the distal mostclip 86. The clip pusher 600 (upon being 
advanced) will advance the distal most clip 86 under- 
neath the curved clip member 108 of the clip retainer 
spring 106 (Fig. 31) and then be able to travel further 
distally in order to travel between the jaws 16, 18. One 
should appreciate that upon manipulating the clip applier 
1 0 not by the handles 22, (by simply picking up the clip 
applier 1 0 priorto use or by simply resting the clip applier 
1 0 before use on a table) one cannot overcome the bias 
of the clip retainer spring 1 06 and the clips will be held 
in the stack 88 until the clip applier 10 is fired. 
[0078] Referring back to Fig. 31 , as can be seen the 
jaw locking member 66 has the blocking arm 1 1 6 portion 
that is extending between the jaws 16, 18. Here, if the 
orientation of the clip applier 10 is disturbed, the jaws 16, 
1 8 will not close or move relative to one another and will 
be prevented from doing so because of the arm 1 16 of 
the jaw locking member 66 that extends upward. The 
engagement member 84 as it is advanced distally will 
cam down the jaw locking member 66 and then permit 
the jaws 16, 18 to be free and move relative to one an- 
other and compress a clip disposed therebetween. 
[0079] Fig. 33 showsthe relative placement of the lock- 
out 700 having the lockout legs 704, 706 and the notch 
1 20 in the camming member 46. The lockout spring 1 24 
is connected to the lockout 700 through the spring aper- 
ture 712 as shown in Fig. 22 in order to bias the lockout 
member 700 relative to the separator plate 500. Referring 
to a distal most portion of the figure, as shown the cam- 
ming member 46 has the notches 120 in a lateral side. 
[0080] As can be understood as the lockout 700 is 
moved distally, the lockout legs 704, 706 will mate into 
the notch 1 20 of the camming member 46 and thus pre- 
vent further distal movement of the lockout member 700. 
Referring to atop view of the clip applier 10 shown in Fig. 
34, the lockout engagement member 708 shown in phan- 
tom dotted lines is under the separator plate 500 and 
also extends upward to a position adjacent the body 
housing 14. The lockout engagement member 708 will 
lock the lockout 700 and the camming member 46 at a 
predetermined line of demarcation such as when there 
are few clips remaining. 

[0081] Referring to a proximally located original posi- 
tion, the clip follower 300 is disposed in a proximal most 
position as shown behind and advancing the clips distally 
from the stack 88 to be fired. Referring now to Figs. 35 
and 36, there is shown the clip follower300 with the spring 
400 being disposed behind the clip follower 300. As 
shown, the latch member 48 cams upwardly in direction 



being about perpendicular to the driving of the camming 
member 46. Referring to Fig. 36, the follower 300 is 
shown biasing the proximal most clip 1 04 in the clip stack 
88. 

5 [0082] Fig. 37 shows the orientation of the engage- 
ment member 84 and the jaws 16, 18 on the jaw body 
800. As can be seen from the figure, the jaw body 800 
has the outer camming surface 808. The outer camming 
surface 808 is curved slightly and defines an outer sur- 

10 face of the jaws 16, 18 on the jaw body 800. The engage- 
ment member 84 is a rectilinear member having an inte- 
rior space 808' that fits over the outer camming surface 
808 of the jaws 16, 18. 

[0083] The engagement member 84 will be advanced 
15 distally, and contact the outer camming surface 808 of 
the jaws 16, 18. As the camming member 46 progresses 
through the stroke, the engagement member 84 contacts 
the outer camming surface 808 of the jaws 16, 18 and 
forces the camming surface 808 in a direction inwardly 
20 by the contact. Thus, the jaw body 800 connected to the 
housing body 1 4 will not move and thus force close the 
jaws 16, 18. The jaws 16, 18 in turn apply a compressive 
force to the clip therebetween. 

[0084] Referring to Fig. 38, there is shown a cross sec- 

25 tional view of the channel 68 of the clip applier 10. As 
shown, in cross section, the clip applier 1 0 has the distal 
most clip 86 above the separator plate 500. The jaws 1 6, 
1 8 of the clip applier 1 0 are in the distal most portion of 
the view in the unactuated state. As can be seen the jaw 

30 locking member 66 is disposed between the jaws 1 6, 1 8 
to prevent any accidental compression or closing of the 
jaws 16, 18. Further, the clip applier 1 0 has the engage- 
ment member 84 in an unactuated state, or disposed 
proximal relative to the outer cam surface 808 of the jaws 

35 16,1 8. As the engagement member 84 is driven distally 
the engagement member 84 will contact the outer cam- 
ming surface 808 of the jaws 16, 18 to compress the jaws 
16,18 and compress the clip advanced between the jaws 
16, 18. In this view, the outer camming surface 808 is 

40 proximal and behind the jaws 16, 18. Referring to Fig. 
39, as the handles 22 are closed, the pawl spring 56 
drives the pawl 56 in the direction of reference arrow "F" 
and the pawl finger 54 contacts the teeth 1 36 of the rack 
42. As the pawl finger 54 contacts the teeth 136 of the 

45 rack 42, the pawl 56 maintains the camming member 46 
in position to prevent an accidental or a partial actuation 
of the engagement member 84. Instead, the finger 54 of 
the pawl 56 will (when the handles 22 are released) main- 
tain a position being disposed between the teeth 136 of 

50 the rack 42. This allows the pawl 56 to remain in position 
until the handles 22 are further closed or compressed 
where the pawl 56 will then be further advanced over the 
teeth 1 36 of the rack 42. 

[0085] Fig. 40 shows the beginning of the stroke. The 
55 handles 22 are compressed in a scissor like fashion in a 
direction B toward the handle body 20. In this manner, 
the links 40a, 40b will move the camming member 46 in 
a distal manner, as shown by reference arrow "C". As 
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shown in Fig. 39, the pawl 56 and rack 42 will maintain 
the camming member 46 in an intermediate position if 
the handles 22 are prematurely released in mid-stroke. 
Fig. 41 shows a cross sectional side view of the clip ap- 
plier 10 at the beginning of the stroke. As can be seen, 
the camming member 46 is connected by the stretched 
spring 60 to the housing 20. As shown in the proximal 
section, the camming member 46 is connected to the 
spring 60 by the hook 58 and the spring 60 is also con- 
nected to the housing 20. 

[0086] As can be understood, the spring 60 biases the 
camming member 46 to return to the original proximal 
most position once the handle are released. Fig. 42 
shows an enlarged detail of the reference circle 42 shown 
in Fig. 41 . Fig. 42 shows the clip follower 300 being dis- 
posed above the latch driver 50 and the latch 48. As the 
camming member 46 is advanced distally, the camming 
member 46 will also urge the latch driver 50 distally. The 
latch driver 50 upon being moved distally will advance 
the latch 48 to move in a perpendicular direction relative 
to the movement of the camming member 46. This will 
urge the clip pusher 600 to move distally. 
[0087] Referring now to a distal most section of the clip 
applier 10, shown in cross section in Fig. 43, the clip 
pusher 600 will advance the distal most clip 86 past the 
curved clip member 1 08 of the clip retaining spring 1 06 
as shown by reference arrow "G". As can be understood, 
the clip retaining spring 106 will be deflected upward in 
the direction of the reference arrow "H". In this manner, 
the clip pusher 600 can advance the distal most clip 86 
in a direction toward the jaws 16, 18, andtheclip retaining 
spring 106 will then deflect downward as shown by ref- 
erence arrow "I" in Fig. 44 and the curved clip member 
1 08 of the clip retaining spring 1 06 will then be advanced 
back into the path of the next clip to then terminate the 
movement of the next clip and prevent the next clip from 
interfering with the operation of the clip applier 10 as 
shown in Fig. 44. 

[0088] Referring once again to Fig. 43, the engage- 
ment member 84 of the camming member 46 is shown 
in a first proximal position relative to the outer camming 
surface 808 of the jaws 1 6, 1 8 and the jaw locking mem- 
ber 66. Referring to Fig. 44, the camming member 46 is 
then advanced further distally, and thus further advances 
the engagement member 84. One should appreciate that 
the jaw locking member 66 in this position prevents any 
actuation of the jaws 16, 18, as the jaw locking member 
66 has the arm 116 that is disposed between the jaws 
16, 1 8 to prevent the jaws 1 6, 1 8 from closing. 
[0089] Referring now to Fig. 45, the clip follower 300 
is shown being disposed above the clip pusher 600. The 
clip pusher 600 further has a hooked portion connected 
to the spring 616 that connects to the second hook 516 
of the separator plate 500. The spring 616 is connected 
to the stationary separator plate 500 to bias the clip push- 
er 600. In this manner, the spring 616 once elongated 
biases the clip pusher 600 to the original proximal most 
position. 



[0090] Referring now to Fig. 46, as the camming mem- 
ber46 is further moved through the stroke, the clip pusher 
600 continues to advance the distal most clip 86 between 
the jaws 16, 18. The camming member 46 also further 

5 moves the engagement member 84 further in a distal 
most direction. As can be seen from Fig. 46, the engage- 
ment member 84 is closer and adjacent to the jaw locking 
member66to deflectthearm 1 16 in a direction downward 
and to move the arm 1 1 6 of the jaw locking member 66 

10 from between the jaws 16, 18 to beneath the jaws 16, 18. 
[0091] Referring now to Fig. 47, one can appreciate 
that now the distal most clip has been loaded in between 
the jaws 16, 18, the clip pusher 600 is free to retract so 
as to permit other assembles of the clip applier access 

15 to the loaded jaws 16, 18 to compress the clip. Fig. 47 
shows the latch driver 50. At this predetermined demar- 
cation line of the stroke, the latch driver 50 will cam the 
latch 48 (to contact the abutment 96') and cam the latch 
48 out of engagement of the latch driver 50. Referring to 

20 Fig. 48, the latch 50 and clip pusher 600 free of contact 
with the latch driver 50 will now traverse proximally out 
of engagement with the latch driver 50 and retract. The 
engagement member 84 and the latch driver 50 will con- 
tinue to traverse distally. 

25 [0092] Referring to Fig. 48, as camming member 46 
and clip pusher 600 advance within the channel 68, the 
tension in the latch 48 is increased, i.e., spring 94 and 
the latch 48 is cammed out of engagement with the driver 
50 and will retract. When distal-most clip 86 is fully posi- 

30 tioned within jaws 16 and 18, the latch driver 50 disen- 
gages a distal end of latch 48 and pivots latch 48 in the 
direction indicated by arrow "J" (Fig. 47) to release the 
latch member 48 from the abutment member 96' (Fig. 
48). When latch member 48 is released from abutment 

35 member 96', the latch spring 94 returns the clip pusher 
600 to its retracted position. 

[0093] Referring now to Fig. 49, as the handles 22 are 
more fully actuated, i.e., moved closerto housing 20, the 
engagement member 84 engages arm 116 of the jaw 

40 locking plate 66. The engagement member 84 will then 
deflect the jaw locking plate 66 in a direction downwardly 
from between legs 804, 806 of the jaws body 800. The 
continued advancement of the camming member 46 ad- 
vances the engagement member 84 into the outer cam- 

45 ming surfaces 808 of jaws 16 and 18 to move jaws 16 
and 1 8 from a spaced apart position to a crimping position 
as shown in Fig. 50. 

[0094] Referring to FIG. 51 , as the camming member 
46 is moved from its retracted position within housing 

50 body 1 4 to the advanced position, a finger of the pawl 56 
engages teeth 136 of the rack 42 to prevent the pawl 
spring 54 from returning the camming member 46 to its 
retracted position when the handles 22 are released part 
way. As such, once handles 22 begin to be actuated and 

55 the pawl finger 54 engages the rack 42 (FIG. 51) the 
camming member 46 cannot be returned to its retracted 
position until clip applier 10 is fully actuated. 
[0095] When the camming member 46 is moved to its 
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advanced position, the pawl 56 passes by a distal most 
end of rack 42 as shown in Fig. 52 and cantilevered or 
spring arm 158 of the pawl spring 57 rotates pawl 56 in 
the direction indicated by arrow "K" in FIG. 52 to a position 
in which finger 54 of pawl 56 is positioned at about 90 
degrees relative to the camming member 46. Thus, when 
the handles 22 are released and the spring 60 returns 
the camming member 46 to a retracted positioned, the 
finger 54 will engage the distal end of rack 42 and rotate 
counter-clockwise in the direction indicated by the oppo- 
site of arrow "K" in FIG. 52 and ratchet over teeth 136 of 
the rack 42. Note, in the fully retracted position of the 
camming member 46, the pawl 56 is positioned proxi- 
mally of rack 42. In this position the pawl spring 57 returns 
the finger 54 of pawl 56 to the 90 degree position relative 
to the camming member 46. 

[0096] Referring now to Fig. 53, the engagement mem- 
ber 84 is advanced to its distal most position and contacts 
the outer camming surfaces 808 of the jaws 16, 18 to 
close the jaws 16,18 and compress a clip therebetween. 
Fig. 54 shows the clip 86 compressed around a vessel 
for occluding the vessel. Referring now to Fig. 55, the 
handles 22 being released will permit the spring 60 to 
impart a force to the camming member 46 in the proximal 
direction "L" in order to retract the camming member 46 
to it initial position for firing of the next clip. 
[0097] Fig. 56 shows the clip applier 10 with a novel 
lockout mechanism that will lockout the clip applier 10 
after the last or a predetermined last clip is fired from the 
clip applier 10. This is especially advantageous as the 
clip applier 1 0 is not dry fired or fired without any further 
clips in the clip applier 10. The lockout mechanism pro- 
vides the clip applier 1 0 with a tactile feedback to the 
surgeon that the clip applier 1 0 is out of clips and a new 
full clip applier is needed. 

[0098] Referring now to the reference circle 57 shown 
in Fig. 56, the clip follower 300 has the lockout tab 314. 
As discussed previously, the lockout tab 31 4 is disposed 
on a lateral proximal side 316 of the clip follower 300. 
The lockout 700 also has a lockout engagement member 
708 that extends upwardly through the channel 68. In a 
normal state of operation of the clip applier 1 0, the lockout 
engagement member 708 cannot traverse past the lock- 
out member 512 on the stationary plate 500, and is 
blocked from moving distally. 

[0099] The follower 300 (at a predetermined line of de- 
marcation once a number of clips of the stack 88 have 
been exhausted and fired from the clip applier 10) will 
move distally given that the number of clips in the stack 
88 has been reduced. The clip applier 1 0 has the lockout 
tab 31 4 that will contact a sloping surface 750 of the lock- 
out engagement member 708 and move the lockout en- 
gagement member 708 outward in the direction of refer- 
ence arrow M. Once the lockout engagement member 
708 moves outwardly, the lockout engagement member 
708 can now move distally or past the lockout member 
512 on the separator plate 500 in the direction of refer- 
ence arrow P. The clip follower 300 thus moves the lock- 



out engagement member 708 in a distal most direction 
as indicated by reference arrows "M" and "P" on Fig. 58. 
[0100] The legs 704, 706 of the lockout 700 will then 
move outwardly and into the notch 1 20 being formed on 
5 the camming member46. In this manner, the lockout legs 
704, 706 snaps into the notch 120 and cannot be re- 
moved therefrom. 

[0101] Further, the lockout 700 has a rounded distal 
end tab 720that mates with asteppeddown stop member 

10 810 on the jaw body 800. This interface prevents the 
lockout engagement member 708 and the camming 
member 46 from moving distally and thus lockouts out 
the clip applier 1 0 and prevents and further operation of 
the engagement member 46, the clip pusher 600 and the 

15 clip follower 300. Instead, the handles 22 will be fixedly 
in place and when squeezed will provide the surgeon will 
a great deal of tactile resistance. This will provide the 
surgeon with an indication that the instrument 1 0 has no 
remaining clips, needs to be discarded and replaced with 

20 a fresh clip applier 1 0. 

[01 02] It will be understood that various modifications 
may be made to the embodiments disclosed herein. 
Therefore, the above description should not be construed 
as limiting, but merely as exemplifications of preferred 

25 embodiments. Those skilled in the art will envision other 
modifications within the scope and spirit of the claims 
appended hereto. 



1 . An apparatus for applying surgical clips comprising: 

a body portion housing a clip stack; and 

a pair of jaws supported at a distal end of the 

body portion; 

the body portion including a clip pusher, a cam- 
ming member and a clip follower, the clip pusher 
being movably positioned within the body por- 
tion and being operable to advance a distal-most 
clip from the clip stack to a position between the 
pair of jaws, the camming member being mov- 
ably positioned within the body portion and being 
operable to approximate the pair of jaws to de- 
form the distal-most clip, and the clip follower 
being positioned proximally of the clip stack and 
operable to urge the clip stack distally towards 
the pair of jaws; 

wherein the body portion furtherincludes a lock- 
out member having a plurality of stop members, 
the lockout member being movable from a first 
position in slidable relation to the camming 
member to a second position interlocked with 
the camming member; 

wherein the camming member has at least one 
notch; 

wherein in a second position, the lockout mem- 
ber has at least one of the stop members being 
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positioned to interface with the at least one 
notch, the engagement between the at least one 
stop member and the at least one notch limiting 
distal movement of the camming member; and 
wherein the clip follower actuates the lockout 
member when the clip follower advances to a 
predetermined clip in the clip stack. 

2. An apparatus according to Claim 1 , wherein the lock- 
out member includes at least one flexible leg having 
a projection and the camming member includes at 
least one notch; and 

wherein the notch has a size configured to receive 
the projection to lockthe lockout memberto the cam- 
ming member. 

3. An apparatus according to Claim 2, wherein the lock- 
out member includes a plurality of flexible legs and 
the camming member has a plurality of notches con- 
figured to receive at least a portion of the plurality of 
flexible legs. 

4. An apparatus according to Claim 1 , wherein the lock- 
out member includes an engagementmember which 
is positioned to releasably retain the lockout member 
in the first position, the engagement member being 
biased to a stationary surface in the apparatus. 

5. An apparatus according to Claim 4, further compris- 
ing a plate, the plate including an opening, the open- 
ing dimensioned to receive the engagement mem- 
ber. 

6. An apparatus according to Claiml , wherein the clip 
follower has a lockout nub; and 

wherein the lockout nub of the clip follower moves 
the engagement member to move the lockout mem- 
ber from the first position to the second interlocked 
position. 

7. An apparatus according to Claim 6, wherein the lock- 
out nub of the clip follower moves the engagement 
member of the lockout member after a predeter- 
mined clip has been advanced between the jaws. 

8. An apparatus according to Claim 1 , wherein the clip 
follower actuates the lockout member when the clip 
follower advances to a last clip in the clip stack. 

9. An apparatus according to Claim 1 , wherein the clip 
follower actuates the lockout member when the clip 
follower advances to a second to last clip in the clip 
stack. 

10. An apparatus according to Claim 1 , wherein the clip 
follower actuates the lockout member when the clip 
follower advances to a third to last clip in the clip 
stack. 



1 1 . An apparatus according to Claim 1 , further compris- 
ing a clip retainer member, the clip retainer member 
configured to bias the clip stack proximally, the clip 
retainer member limiting movement of the stack so 

5 only a distal most clip is advanced between the jaws 
by the clip pusher. 

1 2. An apparatus according to Claim 1 1 , wherein the clip 
retainer member is curved having a portion config- 

10 ured to block the stack. 

1 3. An apparatus according to Claim 1 1 , wherein the clip 
retainer member is curved having a portion config- 
ured to block the stack, and the clip retainer member 

15 is connected to a cover. 

1 4. An apparatus according to Claim 1 , further compris- 
ing a member having a cantilevered free end and a 
fixed end connected to the housing, the cantilevered 

20 free end extending between the jaws to prevent ac- 
cidental compression of the jaws, and being adapted 
to be deflected about the fixed end to permit the jaws 
to be closed. 

25 15. An apparatus according to Claim 14, wherein the 
camming member deflects the member as the cam- 
ming member is advanced distally to close the jaws. 

16. An apparatus according to Claim 14, wherein the 
30 member has the cantilevered free end extending be- 
tween the jaws and the fixed end connected to the 
housing connected by a pin. 

1 7. An apparatus for applying surgical clips comprising: 

35 

a body portion housing a clip stack; and 

a pair of jaws supported at a distal end of the 

body portion; 

the body portion including a clip pusher, a cam- 

40 ming member and a clip follower, the clip pusher 

being movably positioned within the body por- 
tion and being operable to advance a distal-most 
clip from the clip stack to a position between the 
pair of jaws, the camming member being mov- 

45 ably positioned within the body portion and being 

operable to approximate the pair of jaws to de- 
form the distal-most clip, and the clip follower 
being positioned proximally of the clip stack and 
operable to urge the clip stack distally towards 

50 the pair of jaws; 

wherein the body portion furtherincludes a lock- 
out member having a plurality of stop members, 
the lockout member being movable from a first 
position in slidable relation to the camming 

55 member to a second position interlocked with 

the camming member; 

wherein the camming member has at least one 
notch; 
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wherein in the second position, the lockout 
member has at least one of the stop members 
positioned to interface with the at least notch to 
limit distal movement of the camming member; 
wherein the clip follower actuates the lockout 5 
member when the clip follower advances to a 
predetermined clip in the clip stack; 
wherein the apparatus has a latch assembly 
supported on the clip pusher, the latch assembly 
including a pivotal latch member movable from 10 
a first position to engage an aperture supported 
on the clip pusherto load aclip between the jaws 
to a second position, the second position to dis- 
engage therefrom and retract the clip pusher; 
and is 
wherein the camming member is operably con- 
nected to a movable handle such that movement 
of the at least one movable handle through an 
actuation stroke effects movement of the cam- 
ming member from the advanced position to the 20 
retracted position. 



1 8. The apparatus of Claim 1 7, further comprising a clip 
retainer spring connected to a distal inner surface of 
a cover. 

1 9. The apparatus of Claim 1 8, wherein the clip retainer 
spring has a portion to limit distal movement of the 
clip stack. 



configured to close the jaws. 

26. The apparatus of Claim 24, further com prising a rack 
having a plurality ofteeth, the camming member hav- 
ing a pawl, the pawl contacting the teeth as the cam- 
ming member is advanced distally to prevent retrac- 
tion of the camming member until the jaws are fully 
compressed. 

27. A clip follower and a lockout for a surgical hemostatic 
clip applier, the clip follower comprising: 

a body having a post configured to receive a 
biasing member; 

a distal end configured to urge a clip stack in a 
distal manner; and 

an indexing nub on a lateral side, the indexing 
nub adapted to actuate the lockout when the clip 
follower has reached a predetermined clip of the 
clip stack. 

28. The clip follower of Claim 27, wherein the predeter- 
mined clip is the last clip. 

25 29. The clip follower of Claim 27, wherein the predeter- 
mined clip is the second to last clip. 

30. The clip follower of Claim 27, wherein the predeter- 
mined clip is the third to last clip. 

30 



20. The apparatus of Claim 17, further comprising a 
safety device configured to prevent accidental com- 
pression of the jaws. 

21. The apparatus of Claim 20, wherein the safety device 35 
has a first free end that extends between the jaws 

at the initial position of the camming member. 

22. The apparatus of Claim 20, wherein the safety device 
has the first free end that is deflected from between 40 
the jaws at the advanced position of the camming 
member. 

23. The apparatus of Claim 20, wherein the lockout 
member has a distal tab, the distal tab being engage- 45 
able with a stationary surface in the body to prevent 
distal movement of the lockout member at the sec- 
ond interlocked position, the distal tab limiting distal 
movement of the camming member. 

50 

24. The apparatus of Claim 23, wherein the camming 
member is directed connected to a pair of handles 
with each handle connectedto the camming member 
by a link. 

55 

25. The apparatus of Claim 24, wherein the camming 
member has a orthogonal distal member configured 
to contact an outer camming surface of the jaws and 
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